Replication of Xenopus erythrocyte nuclei in a homologous egg extract requires prior proteolytic treatment.
Reactivation and reinitiation of DNA replication in quiescent frog erythrocyte nuclei has been analyzed following incubation in extracts prepared from activated Xenopus eggs. Nuclear decondensation and DNA synthesis only occurred if nuclei were pretreated with low doses of trypsin. This protease treatment did not digest histones, but did degrade several nonhistone proteins. Activated erythrocyte nuclei swell and begin DNA synthesis by 30 min after being mixed with the egg extract. In some extracts virtually complete genome replication was achieved in all nuclei after 2-3 hr. Addition of several protease inhibitors during sperm nuclear isolation significantly reduced the template efficiency of these preparations. We concluded that proteolytic alteration of nonhistone nuclear structural proteins may be a general mechanism which permits quiescent nuclei to reenter the replication cycle. Erythrocyte nuclei and egg extracts provide an excellent experimental system in which to investigate the processes of nuclear reactivation.